The putative "nucleation site" in human H-chain ferritin is not required for mineralization of the iron core.
It is widely believed that the putative nucleation site (Glu61, Glu64, and Glu67) in mammalian H-chain ferritin plays an important role in mineral core formation in this protein. Studies of nucleation site variant A2 (E61A/E64A/E67A) of H-chain ferritin have traditionally shown impaired iron oxidation activity and mineralization. However, recent measurements have suggested that the previously observed impairment may be due to disruption of the ferroxidase site of the protein since Glu61 is a shared ligand of the ferroxidase and nucleation sites of the protein. This study employed a new nucleation site variant A1 (E64A/E67A) which retains the ferroxidase site ligand Glu61. The data (O(2) uptake, iron binding, and conventional and stopped-flow kinetics measurements) show that variant A1 retains a completely functional ferroxidase site and has iron oxidation and mineralization properties similar to those of the wild-type human H-chain protein. Thus, in contrast to previously published literature, this study demonstrates that the putative "nucleation site" does not play an important role in iron uptake or mineralization in H-chain ferritin.